Youth who engage in 60 or more minutes of physical activity every day at a moderate to vigorous level of exertion (MVPA) can experience important health benefits, including strong bones, normal blood pressure, feelings of well-being, and a healthy weight. 1 However, many youth do not achieve the recommended levels. Nationwide, 18 .4% of high school students are physically active for 60 or more minutes every day. 2 Most studies report that girls are less active than boys and that youth are less physically active as they age through adolescence. [2] [3] [4] [5] Some researchers hypothesize that low levels of physical activity among youth are caused by excessive screen time activities (eg, watching television, nonschool computer use, playing video games). Most studies of this displacement hypothesis are inconclusive. [6] [7] [8] However, a recent study among youth aged 9-15 years supports this hypothesis and shows a negative association between physical activity and screen time. 9 Researchers identify other negative effects of screen viewing activities, such as alcohol use, 10 negative body concept, 11 and aggressive behaviors. 12 In addition, obesity is 3 to 4 times more likely among children with combined high levels of screen time and low levels of physical activity. 13 The American Association of Pediatrics (AAP) recommends that children older than 2 years be limited to no more than 1 to 2 hours of quality programming of entertainment media each day. 14 Recent data from NHANES show that more than 30% of children aged 6-15 years exceed the screen time recommendations. 15 Given the concerns about the increasing prevalence of obesity among children and adolescents during the past 3 decades, it is important to assess whether levels of physical activity and screen time among youth are increasing, decreasing, or remaining stable over time. We use national cross-sectional data to assess whether progress is being made toward meeting the recommendations for youth physical activity and screen time usage. Nationally representative data from 1999-2007 on high school-aged youth from the Youth Risk Behavior Surveillance System (YRBS) show that prevalence estimates for regular participation in MVPA are unchanged for male, female, white, black, and Hispanic U.S. high school students. 16 However, YRBS data trends for television (TV) viewing improved during 1999-2007; the percentage of high school students who reported limiting TV viewing to 2 or less hours a day increased from 57.2% to 64.6%. 16 U.S. studies that assess physical activity and screen time trends among children younger than high school age are limited to regional samples. For example, a survey of Minnesota youth aged 11-15 years in 1997 and 2004 found no evidence of a decline in MVPA during these years. 17 The gap in data for national trends in physical activity for U.S. children younger than high school age led us to the current study. We report cross-sectional trends in free time physical activity, organized physical activity, and screen-viewing time for U.S. children aged 9-13 years.
Methods

Data Source
Data for this study are from the Youth Media Campaign Longitudinal Survey (YMCLS), a telephone survey of nationally representative samples of children aged 9-13 years and their parents. 18 Independent samples of childparent dyads were surveyed in 2002, 2004, and 2006. The sample sizes were different for each collection of participants because the data were originally collected to answer research questions related to the children's awareness of media messages and the effects these messages were having on their physical activity attitudes and behaviors. Power analyses determined the samples needed to address the research questions All surveys took place during April-June in their respective years and were conducted in English or Spanish, depending on the preference of the respondent. A list-assisted, random-digit dialed (RDD) method was used to select samples of households with telephones in all 3 years. A 1-minute screener was used to identify households with children aged 9-13 years. After consenting to participate and to have their child participate, the parent completed a 12-minute interview that asked about demographics and assessed their attitudes and behaviors about their child's physical activity. After the children assented to be interviewed, they were asked about their attitudes and behaviors related to physical activity. We calculated overall response rates by multiplying the household screening rate by the parent interview completion rate and the child interview completion rate. Additional information for sampling and weighting were reported previously. 18 Each of the samples was weighted to population totals for children aged 9-13 years, after preliminary adjustments for differential probabilities of selection and nonresponse. The 2002 sample was weighted to Census 2000 totals (http://factfinder.census.gov), whereas the other 2 samples were weighted to the Current Population Survey totals (www.bls.gov/cps). The median item response rate for the YMCLS was more than 99%. To facilitate weighting and analysis, items with missing data were fully imputed by using a combination of hot-deck procedures and regression modeling. The Centers for Disease Control and Prevention's institutional review board approved this study.
Measures Physical Activity Measures
Children were asked to report the physical activities in which they had engaged during the previous 7 days and whether each activity had a coach, instructor, or leader, or if the activity was done during the child's free time. Children were asked to include activities that "got your body moving," such as sports or playing actively with their friends, but to exclude physical activities done during their school day. Children then reported how many of the previous 7 days that they performed the activity, and free time and organized sessions were calculated by summing the number of days for all activities of the given type. Free time and organized physical activity sessions were dichotomized as high active or low active on the basis of the distribution of responses. We used the following criteria: for free time physical activity, participation in 3 or more free time physical activity sessions in the past 7 days was considered high active, whereas less than 3 free time physical activity sessions was considered low active.
For organized physical activity, participation in 1 or more organized physical activity sessions in the past 7 days was considered high active; less than 1 organized physical activity session was considered low active. Children were asked a yes or no question about whether they had done any physical activities yesterday (ie, previous day physical activity) and, if the response was yes, they were also asked to name the activities. An independent study was conducted to determine the reliability and validity of the YMCLS items for measuring physical activity among children aged 9-13 years. The results showed acceptable test-retest reliability on reports of physical activity and significant, moderate correlations of those reports with detailed activity logs and data gathered by accelerometer. 19 
Screen Time Measures
Children were asked, "How many hours did you watch TV, play video games, or play computer games yesterday?" Children were instructed not to include time spent doing homework on the computer. The interviewer recorded children's responses in hours and minutes. Children were categorized into 2 or less hours of screen time and more than 2 hours of screen time on the basis of AAP recommendations. 14 
Sociodemographic Measures
Demographic information, including child's age, sex, and race/ethnicity; responding parent's education level; geographic census region; and urbanicity (a measure of population density) 20 were also measured.
Analysis
Trends of the prevalence of previous day physical activity, free time physical activity, organized physical activity, and screen time (ie, television viewing, video, and computer games) were examined among all youth and among specific subgroups of youth by sex, age, and race/ethnicity. Linear and quadratic time variables were created by using orthogonal coefficients that reflected the biennial spacing of the surveys, and the variables were simultaneously entered into logistic regression models with demographic variables (ie, sex, age, race/ethnicity) and variables controlling for census region, urbanicity, and parental education.
Analyses were performed on data that had been weighted to the national population census for the appropriate year by using SUDAAN (version 9.0, Research Triangle Institute, Research Triangle Park, North Carolina), a software package that accounts for the complex sample design and weighting factors. Adjusted odds ratios (OR) for main effects were considered statistically significant if 95% confidence intervals did not include 1.0, and regression coefficients (betas) for trends were considered statistically significant if P < .05. The presence of a significant linear time beta indicated an overall increase (if the value was positive) or decrease (if the value was negative) in the variable of interest over time. A significant linear time beta accompanied by a nonsignificant quadratic time beta indicated the presence of linear change. A significant quadratic time beta accompanied by a significant linear time beta indicated the presence of nonlinear change (ie, an acceleration, leveling off, or change in direction) in addition to an overall increase or decrease over time. A significant quadratic time beta accompanied by a nonsignificant linear time beta indicated the presence of nonlinear change with no overall increase or decrease over time. A nonsignificant quadratic time beta accompanied by a nonsignificant linear time beta indicated the absence of any significant variation in the data.
Results
Sample sizes and demographic characteristics for all 3 cohorts are presented in Table 1 . The number column (N) refers to the unweighted sample size, and the prevalence estimates are the weighted percentages.
The 2002 sample participants (Sample 1) were interviewed in spring 2002. Eligibility screening was completed with 61% of households. A parent completed an interview in 88% of eligible households, as did 81% of their children, yielding 3114 parent-child dyads. The overall response rate was 43% (the product of the completion rates for the screening, parent, and child interviews). In 2004, 5177 children and parent dyads were surveyed (Sample 2); eligibility screening was completed in 59% of households. Eighty-five percent of parents and 88% of their children completed interviews, and 44% was the overall response rate. For the 2006 survey (Sample 3), eligibility screening was completed in 54% of households. Eighty percent of parents and 84% of their children (n = 1200) completed interviews, and 36% was the overall response rate.
Physical Activity Characteristics-All Years Combined
As shown in Table 2 , when data were combined for all 3 years (2002, 2004, 2006 ) (n = 9491), demographic subgroup patterns for children aged 9 to 13 showed that females were less likely than males to report being physically active on the day before the interview (OR = 0.72) and less likely than males to report engaging in 3 or more free time physical activity sessions in the past week (OR = 0.70; Table 2 ). There were no differences in organized physical activity participation by gender.
African American (OR = 0.58) and Hispanic (OR = 0.72) children were less likely than white children to report being physically active on the day before the interview; there were no differences among the race or ethnic groups for reports of free time sessions of physical activity in the past week. For organized physical activity, African American (OR = 0.61) and Hispanic (OR = 0.72) children were less likely than white children to report organized physical activity. There were minimal or no age-related differences for physical activity on the day before the survey for reports of 3 or more free time sessions of physical activity in the past week, or for participation in organized physical activity.
Trends for Physical Activity
There was an overall significant linear trend for the percentage of children reporting being physically active on the day before the survey, increasing from 60.5% in 2002% to 65.1% in 2006 (linear beta = 0.048, P < .05; Table 2 ). Subgroup differences were found for gender and age; linear trends for males and children aged 9 and 11 years were significant.
There was an overall significant linear trend and quadratic trend for the percentage of children who reported participating in 3 or more free time physical activity sessions in the past 7 days. The prevalence of free time physical activity did not change from 2002-2004, but increased significantly from 2004-2006. Subgroup differences were found for gender, age, and ethnicity. Females and children aged 9 and 13 showed significant linear and quadratic trends that mirrored the trends for the group as a whole. White and Hispanic children showed a linear increase in free time physical activity during the 4 years, as did children aged 10 years. There were no changes during the 4 years of the study for organized physical activity.
Screen Viewing Time Characteristics and Trends
Overall, 76.4% of children reported screen time of 2 hours or less per day (eg, watching TV, playing video 
Discussion
Although it is generally accepted that physical activity levels decline as children age through their preadolescent and adolescent years, it is less clear whether children are becoming less active over time. Our study provides evidence that children aged 9-13 years became slightly more active during 2002-2006. During those 4 years, small improvements were made in the prevalence of being physically active during nonschool hours on the previous day. In addition, the prevalence of engaging in 3 or more sessions of physical activity in their free time during the past week increased. The improving trend for previous day and for free time sessions was evident for children aged 9-13 years as a whole with some subgroup differences. For example, among Hispanic children, the prevalence of 3 or more sessions of free time physical activity in the past week increased from 62.7% in 2002% to 72.2% in 2006. We found that white, African American, and Hispanic children engaged in similar amounts of weekly free time physical activity, but African American and Hispanic children were less likely than white children to report being physically active on the previous day. A possible explanation for the discrepancy between these 2 variables for racial groups could be the lower engagement in organized sports among African American and Hispanic children, leading to lower levels of overall physical activity being reported for "yesterday."
An important finding in our study was that levels of free time physical activity, reports of being physically active on the previous day, and organized sports participation did not vary by age for these non-high school children. For high-school-aged youth, physical activity has been found to decrease each year from 9th-12th grade. 16 Some researchers have suggested that children in their preteen years may show a marked drop in their physical activity at some age point, but our findings indicate that is not the case.
By using national data about organized physical activity, our findings support regional studies showing that girls and boys have similar levels of participation in organized physical activities in their preteen years. 21, 22 Although equality among genders for organized physical activities is positive, the disparities in organized physical activities among African American and Hispanic children compared with their white peers are striking. The financial costs associated with physical activities and transportation difficulties have been cited as barriers to participation in physical activity by low-income parents. 23 Our findings underscore the need to address these gaps in affordable and accessible organized physical activity programs for children in these demographic groups.
Our findings for trends in youth physical activity are generally consistent with other studies. Lowry and colleagues examined secular trends for physical activity among high school youth and found that levels of moderate and vigorous physical activity were unchanged from 25 Despite the popularity and variety of screen time activities for youth, we found that children's reports of screen viewing time for the previous day were unchanged over the 4 years for the group as a whole, but subgroup differences existed. In all years combined, about 75% of children aged 9-13 reported watching 2 or fewer hours of television, video games, and computer games; females were more likely than males to be at or under the 2-hour recommendation. However, males showed a significant improvement over the 4 years. Although age-specific trends in screen time were unchanged during the 4 years, older children were less likely than younger children to meet the recommendation. For example, 13-year-olds were significantly less likely (OR = 0.47) than 9-yearolds to meet the recommendation, a finding congruent with previous research. 26 As has been found in other studies, 8, 26 The lack of an overall change to the prevalence of children meeting screen time recommendations from 2002-2006 may not necessarily reflect the total time children are spending with media. Whereas total media use may have remained the same over these years, children's exposure to multiple media channels and content is likely changing. A recent study by the Henry J. Kaiser Family Foundation showed that among youth aged 8-18 years, 29% of their time spent with media is spent multitasking (ie, using 2 or more media concurrently). 27 In addition, how children interact with media is changing. The use of digital recorders (eg, DVR, TIVO) allows users to compress more content into less time. Thus, estimates of the time youth spend with media may not completely reflect how media use has changed over time, particularly from 2002-2006.
Strengths and Limitations
Our study has several strengths. The data are from nationally representative samples of children aged 9-13 years, an age group for whom nationally representative data on trends for physical activity levels are very limited. Although the data are self-reported, subject to social desirability bias, and errors of recall that can be problematic, especially for younger children, the YMCLS has been shown to provide reliable and valid estimates of physical activity and screen viewing time. 19 While assessing screen time by asking children only about their screen time "yesterday" is a limitation for studying trends over time, similar measures of "yesterday" screen time have been used in other large studies. 27 Our study had low response rates, and parents and children who agreed to be in the study may not be representative of the U.S. population; however, our unweighted sample distribution was very similar to that of our sample weighted to the U.S. population. This suggests that our sample may be broadly representative. In addition, the weights we applied as part of the analysis included adjustments for nonresponse and potential undercoverage, although the weights cannot adjust for the potential bias introduced if survey nonresponse or undercoverage were associated with our variables of interest. Finally, we note that our findings report cross-sectional trends and may not reflect longitudinal trends over time.
Considering the small improvements in physical activity and the generally stable trend with screen time viewing (African American children are a notable exception), we can be cautiously optimistic that from 2002-2006, children in these preadolescent years held their own against countervailing cultural forces that were fostering sedentary lifestyles in children. The cultural forces at work during recent years ranged from an increase in television time in U.S. households 27, 28 and a high number of children who have televisions in their bedrooms (71%), 29 to parents' perceptions that their neighborhoods are too dangerous to allow their children to walk to school. 30 These stable trends for physical activity and for screen time parallel the stability in prevalence rates for high body mass index among U.S. children and adolescents during 2003-2004 and 2005-2006 , and the lack of a significant trend for [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] . 31 This period also saw an increase in programs and activities designed to encourage and support children's physical activity. One such national program was CDC's VERB campaign. 32 VERB was a social marketing initiative to encourage physical activity among children aged 9-13 years (approximately 21 million tweens). The campaign ran from 2002-2006, and evaluation results showed that throughout the life of the campaign, approximately 75% of tweens were aware of the campaign and understood its messages. Those aware of the campaign, about 17 million tweens, held more positive beliefs about the benefits of physical activity than children unaware of VERB and were significantly more physically active than those unaware of the campaign. In addition, higher levels of physical activity among those aware of the campaign persisted into the later teen years. 33 During this time, major commercial entities incorporated physical activity messages and programs into their advertising and promotions. For example, for a short time, McDonalds featured pedometers in their Happy Meals, and Nickelodeon created a day-long tour and promotion in U.S. cities entitled, "Let's Just Play." The National Football League, in partnership with several national nongovernment organizations, such as the United Way, the American Heart Association, and Action for Healthy Kids, now sponsors "Play 60," a campaign dedicated to getting all children to participate in 60 minutes of physical activity daily. Given the present results regarding physical activity, particularly free time physical activity, it appears that programs such as these might have successfully encouraged children of this age to adopt and maintain active lifestyles.
Conclusion
The levels of physical activity among U.S. children aged 9-13 years were stable or slightly improved during the years of the study, 2002-2006. Except for some subgroup differences, trends for compliance with screen time recommendations were also stable from 2002-2006 for U.S. children aged 9-13 years.
